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motion, actually the amplitudes of the oscillation 
gradually decreases to zero, with the passage of 
time, as a result of friction force. This motion is said 
to be damped motion by friction and 
is called Damped Hormonlc Motion" 
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A sudden motion or trembing in the Earth caused by 
' Uie abrupt release of slow accumulated byfaulting of 
wlocanoseKGIossery p.151 Earth quake:a shaking 
of the ground caused by the sudden dislocation of 
material with in the earth some earth quakes are so 
slight that they are bare.felt, others are so violent 
that they cause extensive damage. 
the focus of an earthquke is the centre of the region 
where the earth quake originates andit usually less 
that 20 miles below the earth,s surface-The qreatest 
record is 450 miles below the surface of the earth. 
The point on the earth,s surface directly above the 
focus is called the Eplcen.tre near which most earth 
quake demages occurs(thewebstar Encyctopedia.vQl.6p.1 B# 
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<FPRST PRELUDEjiU>> 

1) Waht is Sound 7 ^^(/JJjl(i) 

2) How it rs produced ? ?^(3*LidJ5£.(0 

3) How it is Heard ? ?A.[X£&>S-.(r) 
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>Ll^r>^^J l ^CWaveTheai7)^y iE) Jj)(Sound)JijT 



^(Supremacy) J^^ivii^ju^j^^,/: ^1 



4) After its production, whether it ?£- 
remains or disappears 7 

5) Whether It ^itf^J*~tf&tfl^>Ky'\fy i \ i L^W 
exists oul side the ear or * 

originates within the ear ? 

6} What is its relation to Soniferous ?y 

(one that makes sound) whether 
it is intrinsic property or extrinsic ? 

7) Whether Ft ?t/ft ^ ^ JL^J^ o^iTjl-U) 
continues to exist or not 
after its disappearance ? 

^SECOND PRELUDE(}l2--J^ 

Existence in the eyes ^jL^jJ|Jjj?j (l 

Existence in the Mind (^Jltfgi&j (r 

Existence fn the print A/^ldj&j ■■■>■ -(P 

Existence in the book JfcCWyafc* (r 
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^Vw^rfl 



Also 1 W(Watt) 
So, Intensity (1) 



We have the relation: 



U 



1S<Sec) 

5f Watts ) 

mz 



T.E 1 = 1 / 2 vfw2 r2 



Fort air medium 
1 1 

Or 



L Vafa W2 raa 



ra 



1 2kT 

^ Vfi fa 



Va fa W2 



at 15 C D temp 
5 watts 

mi 

V. = 340.27 nVa 

U = 1.2265 kgtmz 

W - 3216.896 Rad/Sec 



2x5 






340.27 x 1,2265 k (321 6. B96)z 

r*= 4.812 x 10-sm 

For water medium 



l"v. 



2. K 1 



Vw fm Wa 




^yUiJUajytj) 
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H means loudness of sound is more in air medium 
as compared to the water medium. 
j£ EM|j£ (Air/Water medium)^ (j^^i^T^ I 
Aif)JjfJ^^X=<i?^ < L^u/(Amplitude of sound) 
-^*4;i/6ot/iie^ f ''L^Cmedium 
Frequency of Sound Wave (f) w 512 H z J$iL\g{* 
Anguiar Frequency of Sound Wave w = 2j\f 
W = 2x3, 1415X512 
= 3216.696 Rad/Sec 
t^£JX^jtJy(Waves)^J^^ )ff 
Sjout/Sec through unit 0*,M*£*te)^&t%\fiJ'f 

The Energy transmitted per Second Through a unit 
area by the sound waves is called the intensity of 
the sound waves. So intensity of the Sound(1 ) = 
Tatar energy (T.EJ/Sec Through a unit area 



1=T.E(J) 



1{s)x 1{m)2 
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(jJ^UilLw'fr'lj) 
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Jlc^4jxf4;(intensjty of sound^X-^lj^ 

-Zl (Water Medium),^/! 

Weber-Fachner Law Suggests that: 

Loudness (s diractfy Proportional to the logarithm of 

Intensity : 

L x Log r 

£(Water MediumXMjZl jt 
So due to greater intensity in the air medium, more 
loudness will be heard as compared to feeble 
loudness m water medium due to less intensity. 

<£Lh£. \rtfz_ \f£* Lv U^CAir/Water Medium) j^\s»jt 
Zljlyt*4^ jxMi;(Loudness of sound)J>4j3'jfl^ 



(ffiy^wti/yiFii) 



at 15 C temp 
5 watts 



f w 



ma 
1450.0 mis 

999.1 kg/nu 

321&S96 Radfsec 



yl } 



2x5 



450 x 999.1 k (321^.^96)2 
r- = B.I 67 x 1C7m 
The ratio Is: 

r. 4.812 x 1 0-s 58.92 



7*A 



8.167 X 10- T 

GO 



(ApproK.) 



r w 1 

Intensity is the energy transmitted per Second 

through a unit area by the Sound Waves. 
^^jyi^^^^J^^f^Loudness^ilntensltyJ^ 
T.E(i) = intensity (I) = 1/2VfW?r2 futJLf 

intensity of the Sound Is directy proportional to the 
square of amplitude of Sound Wave 
Amplitude of J^lj filjffjZ^^. tej[g &-/&; (f fVk* 
^^{ArrMedlumXV^ tit ^^f-^pj<- Sound Wave 
Jnternsity of Sound will be greater in air medium as 
compared to water medium. 
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ol waves ancf phase change of sound waves 
(Transverse waves fn water). 

-<£- J^/outefarKfmidcfleear[/r^lAnatomy of the ear 
4$j>KEar drum / Tympanic membrane)^j/^ 

7 

-^ijji/^^J^^j/(Tensortympani/Stapediiis) 

;t»fjV ^-A *^ JbiX fin A/i//w 

Jiftf t> *jl. tfV ^^/(Quality) *^VL/'vjf(Sourtd) 
-*Jf- 6/^6^r^0^i Modern Sclence)^"^^ 



(j.^V.jfUi^if-Lf) gjg) 

Loudness of Sound ismoreinair medium as compared 
to water medium. 

-L#£-^OfaO^&/^U>t^ v t (1 

Both air and water medium transport energy/Sound 
wave by forming their Wave forms (W.motlon). 

-^C^^y^{Pores)r*U*;L'^^^^i;^..-..-C2 
In Cemented and raw buildings sound will propagate 
through pores. 

In mirrors (Glass) there will be no propagations of 
Sound Waves because of no pores and wave motion. 

(Vfbrating Organ) f\T/ W 

-viJu'-rftMaterial Medium) JW*ti»l (r) 

(Wave Motion) b^^- ( r ) 

(Ear) c^Jtto2^**9lit (r) 

Production of standing wavesinair, interference (fl) 
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^Permissible^L--^ (rj 

Wave ) &r ? J ^l(Soimd)JJjT C^ij/^f^ ^{ U^- 
t%L/L£rLA/%£ (Modern Science)^^-*- /(theory 



What is Sound ? 

How it is produced ? 

How it is heard ? 

After its production 

whether it remains or disappears ? 



^$0ht (1 



(Prohibitions) aAef*-4H 

(Honoured) ^L>^ (2 

(Permissible) ^k-U-^3 

^prohibitions^L?/ 7 ^ CO 
^Honoured^L>^)> (r) 



When two bodies strike against (L) )or seperate(cf ) 
each other in the medium Air/Water, vibration occurs 
and sound is produced. 



Whether it exists out side the ear or originates within 
the ear 7 

What is its relation to Soniferous (one that makes 
sound)Whether it is intrinsic property or extrinsic ? 

Whether ft continues to exist or not after its 

disappearance ? 

ifl (Sound) JijT(_f j£ U/^l ft* c^ j*f tfljJv^ 
/j 1 ^ (Wave Theory) b?*fi* (Propagation)*^' 

(What is Sound?)^-iJLdoT 
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&*t//~d£ ^/e^U^/ Compression and rarefaction 




* T 

jUUJ!-fc/J^=- Sot,rid propagation jj'Wave motion 
/jfijfc^^ (J^j£l^&7^ n\2-ftt}f<-/» 



(pffrWUc/rfu) 



^(Modern Description) ^^^ ^ 

J^r20,00Gt*20{Human ear) ^ (j^wT^ J^f^ 
tr^^4;^^>20 ) oaOvyf i k-^>20^(Audible Sounds) 

DAMPED HARMONIC MOTION 

eJrJtfW fi*£j& $%&&fe lT^^^l/Vi 

Modem V^tt/iL tfg*l$&?j$MdL+. 6/J\ 
Dani'ped harmonic t^J^>j'f- 3/^(Sclence 

&>£&^^a^»t/H^ JtJ' AtiJjii tr^i^As^ so T ooo j 
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Power & intensity of )jJlWl(Modern Research) 
^.i-t'Tijii^yj^lCSound waves 

,. i_ Jl kfltf*^; Jt^wlLi-l Kails' U^_ bw L^&tf* 

Ju^^fj^i^^pj^J^i^y^Jy^^ji/^^, (r 



Cy^V Vjj j Ujj-i^trl 



(gfl^ 



this process of collision carries on . Finally the 
molecule receives the energy released by the 
source of sound and transmits this energy to the 
sound detector which may be human ear. 
In case of damped harmonic motion, actually the 
Amplftude of the oscillation gradually decreases to 
zero with the passage of time as a result of friction 
forces. This motion is said to be damped motion by 
friction and Is called damped harmonic motion. This 
can be shown by the graphical representation. 
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According to the law: 

I CX 1/R2 
I ■ intensity R = Distance between Sound 

source and sound detector. 

It is evident from the above mentioned formula that if the 
distance R is increased, the Intensity of Sound is de- 
creased. 

Again another law states: 
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MODERN DESCRIPATION: 
Soundwaves 
travel in the medium in a fashion that a sound 
source produces sound. The energy is taken by a 
molecule Collides with the other molecule to 
transfer energy to other molecule. The second 
molecule now collides with the 3rd molecule and 
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When Xm is amplitude of the sound wave and R is the 
distance between soundsouroeandsounddetector.lt 
means if the distance is increased , amplitude of the 
sound wave is decreased. And this wave form of 
sound tends to attain a conical shape as 
amplitude/Intensity of Sound decrease s and 
focuses to a single point(equilibrium position). 
Hence a cone in formed which is also pointed out by 
Asian Muslims Scientist Imam-flhmad Raza Khan 90 
years back, he quoted: 
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The Neural mechanism for Audition (Sound 
detection) begins fn the temporal lobe containing 
PAA and SAA, Primary auditory area(Brodmann's 
areas 41 and 42) inciuds the gyrus of Heschl and Is 
situated In the Inferior wall of the lateral sulcus. 
Area 41 is a granular type of cortex while area 42 is 
homotyplcal and Is mainly an auditory association 
area. This area is believed to be concerned with the 
reception of sound of a specific frequency. 
Secondary auditory area (auditory association 
cortex) Is situated posterior to the prlmJary ry area 
in the lateral sulcus and in the superior temporal 
gyrus (Brodmann's area22). This area is thought to 
be necessary for interpretation of Sounds. 
The modern neurological studies ten that the 
cochlear Nuclie (anterior and posterior cochiear 
Nuclie) are situated on the surface of the Inferior 
cerebellar pedurtcte. They receive afferent fibers 
from the cochlea through the cochiear nerve. The 
cochlear Nuclie Send axons (Second order Neuron 
fibers) that run medially through the pons to end in 
the trapezoid body and the superoir olivary nucleus 
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MODERN DESCRIPTION: 

DETERMINATION OF THE DIRECTION FROM 

WHICH SOUND EMANATES 

A person determines the direction from which sound 

emanates by two principal mechanisms: 

(1) The time lag between the entery of sound into one 

ear and Into the opposite ear and. 
{2} By the difference between the intensities of the 
sounds in the two ears. 
The latest Scientific research tells that the 
firstmechanism functions best at frequencies below 
3000 cycles/seconds, and the intensity mechanism 
operates best at high frequencies because the head 
acts as a sound barrier at these frequencies. 

NEURAL MECHANISM FOR DETECTING # 
SOUND DIRECTION 
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out that nerve impulses from the ear are transmitted 

along auditory pathway on both sides of the 

brainstem!. Many collateral branches are given off 

to the reticuar activating system of brain stem. This 

system projects diffusely upward In the cerebral 

cortex and downward Into the spinal cord and 

activates the entire nervous system in response to a 

roud sound. The tonotopolc organfzaion presnet in 

the organ of cortl is preserved within the cochlear 

nuclei, the inferior Co HI coif, and in the primary 

auditory area. 
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on the same or opposite side. 

From the superior olivary nucleus the auditory 

pathway then passes upward to the nucleus of 

lateral lemniscus. From here the auditory pathway 

passes to the medial geniculate nucleus. Finally the 

pathway proceds by way of auditory radiation to the 

auditory cortex located mainly in the superior gyrus 

of temporal lobe. The research study tells us that 

the superior olivary nucleus is divided into two 

sections. 

1) The medial superior olivary nucleus and 

2}erior olivary nucleus 

The medial superior olivary nucleus is concerned 

with specific mechanism for detecting the time lag 

between acoustic signals entering the two ears. The 

lateral superior olivary nucleus is concerned with 

detecting the direction from which the sound Is 

coming by the difference in intensiteds of the sound 

reaching the two ears, and sending an appropriate 

sfgnal to the auditory cortex to estimate the 

direction. 

The neurological - acoustic research study points 
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2) Common Sense, 

3) Visual clues . 

To sfmutete time -of- arrival differences at the 
Ustner's ears we must have amplitude differences 
Jnto account their phases as shown in the diagram. 

(Progressive Forms)u£t>-^L Jy JjXVIdio Cassetts 
LT^-ftf-O (Discussion) i£y(BasJc Mechanism)^ 
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HOW WE LOCATE SOUNDS 

We locate sound normally by several processes 
Involved in binaural hearing. The most important is 
the Time of - arrival difference at the ears, as shown 
in the figure. 
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Fig Time- of - arrival difference 

The above figure shows that sounds arriving 
from A-strafght in front of the listner-enter both ears 
at the same time. Sounds from B, though enter the 
right ear earlier than they enter the left ear creating 
a lime- of - arrival difference. 

The brain can use this time difference to 
estimate the angle which is represented in the 
diagram by O. 

Other factors, involved in the location of sounds, 
include: 

1) Sound wave amplitude differences at the two 
ears. 
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